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NEW TECHNIC FOR COMPREHENSIVE DEMONSTRATION OF
MELANIN, PREMELANIN, AND TYROSINASE SITES
COMBINED DOPA-PREMELANIN REACTION*
YUTAKA MISHIMA, M.D.
Bizzozero (1) (1908) pointed out that melanin
granules reduce silver nitrate to the metallic state
and become very dark. Mieseher (2) (1922) de-
scribed that the dark substance resulting from
the silver reaction is a compound of silver and
melanin. Reduction to organic silver compounds
needs a much longer time than does the silver
reaction for darkening melanin granules. Masson
(3) (1911) introduced ammoniaeal (reduced) sil-
ver nitrate, which proves to be more sensitive,
and blackens all premelanin and melanin granules
and those only. Bloch (4) (1917) found that the
pigment-forming cells are darkened in their en-
tirety when frozen sections of fresh tissue are
placed in 3, 4-dihydroxyphenylalanine. This dark-
ening is due to the presence of dopa melanin which
has been formed by the action of a tyrosinase on
the dopa. Becker, Sr. (5, 6) (1935) discovered
that the paraffin section method of performing
the dopa reaction permits a more exact cytologic
study than Bloch's frozen section method.
In order to reveal the enzymatically active
pigment cells more distinctly, I tried to stain the
section by Masson's ammoniated silver nitrate
method for premelanin after paraffin-dopa reac-
tion. This combined dopa and ammoniated silver
nitrate method blackens all natural melanin and
dopa melanin, and permits one to observe more
minutely the normal or pathologic melanocytes,
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and especially sluggish nevus cells which are
usually weakly dopa-positive (Figs. 1—6). The
comparison on the same slide of both combined
dopa-premelanin reaction and Masson's ammo-
niated silver nitrate method for premelanin is
helpful in studying the tyrosinase sites on the
pericaryons and dendrites of pigment cells (Fig
2).
The method of the combined dopa-premelanin
reaction is as follows:
Staining Procedure:
1. Fix tissue in cold buffered formalint at 4°
C for 24 hours.
2. Wash in distilled water.
3. Cut pieces not over 3.0 to 5.0 mm. thick.
4. Incubate in dopa buffered solutiont with
pH about 7.4 for half hour at 37° C.
5. Remove to fresh dopa solution. Leave at
Solutions Required
1. t Buffered formalin solution:
Prepare the following mixtures.
a. 40 cc. of 40% formalin
b. 60 cc. of solution A.
Solution A: 60 cc. of 0.88% Na2HPO4•
2H00 + 20 cc. of 0.90% KH2PO4
2. Dopa buffered solution: (pH = 7.4)
Prepare the following mixture.
a. 25 cc. of 0.10% 3,4-dioxyphenylalanine
b. 6 cc. of 0.88% Na2HPO42H2O
c. 2 cc. of 0.90% KH2PO4
3. § 10% Ammoniacal silver-nitrate solution:
To a well prepared 10% silver-nitrate solu-
tion (free of undissolved silver nitrate crys-
tals), add ammo nium hydroxide drop by drop.A brownish-gray precipitate will be formed
immediately. Add more ammonium hydroxide
until precipitate is completely redissolved.
Solution has to be absolutely clear. Now
add to this solution drop by drop more 10%
silver nitrate until a persistent opalescence is
reached. Keep solution in dark bottle for 24
hours before use.
4. 2% Gold chloride solution:
Mix (a) 1 cc. of 6% solution of Natrium hypo-
sulfite(b) 1 cc. of 6% solution of ammonium
sulfocyanide
Add, drop by drop, a 2% gold chloride solu-
tion in distilled water, just until a pink
salmon precipitate is obtained. Pour this
turbid liquid on the section and leave in con-
tact for 30 seconds at procedure No. 14.
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Fio. 1. Normal melanocytes stained with combined dopa-premelanin reaction. X 979. Facial skin of
56 year old white female.
370 C for 6 to 24 hours. Solution and tissue
should become brownish black.
6. Rinse and place in 10% formalin for 24
hours.
7. Dehydrate in 70% alcohol for 8 hours and
take routine paraffin method.
S. Make paraffin blocks and sections.
9. Deparaffinize the sections in xylene. 2
changes—S minutes.
10. Remove the xylene in alcohol.
(1) absolute aleohol—3 minutes.
(2) 95% aleohol—3 minutes.
(3) 75% aleohol—3 minutes.
(4) 50% aleohol—3 minutes.
(5) 35% aleohol—3 minutes.
11. Rinse in distilled water for 2 minutes or
more.
12. Immerse in 10% ammoniacal silver-nitrate
solution at 580 C for 10 to 15 minutes.
A constant cheek under microscope is
essential in order not to overstain sections.
Incubation time varies considerably with
different sections. Generally the prepara-
tion is sufficiently stained when a sepia-
brown color is obtained.
13. After sufficient staining, rinse sections in
distilled water for 5 to 10 minutes.
14. Pour 2% gold-chloride solutionJf on sec-
tions and allow to remain in contact for 30
seconds exactly.
15. Transfer sections to 6% natrium hyposul-
fite solution and allow to remain for 2
minutes.
16. Wash in running water for 10 minutes or
more.
17. Counterstain with toluidine-blue stain or
Masson trichrome stain or hematoxylin
and eosin stain.
SUMMARY
Combination of dopa reaction and Masson's
ammoniated silver nitrate method blackens all
natural and dopa melanin, thus permitting more
detailed study of normal and pathologic melano-
cytes, and especially of weakly dopa-positive ele-
ments.
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FIG. 2. Comparison of combined dopa-premelanin reaction and others.
A. Compound nevus stained with combined dopa-premelanin reaction.
B. Same section stained with Masson's ammoniated silver nitrate method for premelanin only.
C. Same section stained with usual parafin dopa reaction only.
Above sections reproduced at identical magnification. X 237.
357
358 THE JOIJHNAL OF INVESTIGATIVE DEHMATOLOGY
FIG. 3. The pericaryon and processes of junction nevus cells are uniformly well demonstrated by com-
bined dopa-premelanin reaction. X 712.
FIG. 4. Compound nevus showing numerous large combined dopa positive nevus cells with well de-
veloped dendrites in the stage of "dropping off". Combined dopa-premelanin reaction. X 712.
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FIG. 5. Numerous grouping dendritic cells of compound nevus. In places, they appear to be connected,
as in a syncytium. Combined dopa-premelanin reaction. X 465.
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FIG. 6. Dermal melanocytes of MGcGcUI rhesus stained with combined dopa-premelanin reaction.
X 465.
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